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Question 1 (20 Marks) 


Assume you are the owner of a family farm whose wealth is $200,000. You must choose between 
three alternatives: i) sitting this season out and investing this amount in a safe money market fund 
paying 4.0% for a period of six months, i1) planting summer corn and invest the remaining amount in 
the safe money market fund, or iii) planting AgriSuperb drought-resistant summer corn and invest the 
remaining amount in the safe money market fund. Standard corn planting costs are $120,000, with a 
six-month time to harvest. If there is rain, planting summer corn will yield $150,000 in revenues at 
harvest. If there is a drought, planting will yield $100,000 in revenues. In the case of AgriSuperb 
drought-resistant summer corn, the planting costs are $130,000 that will yield $150,000 in revenues at 
harvest if there is rain, and $130,000 in revenues if there is a drought. You are risk averse, and your 
preference for family wealth (W) is specified by the relationship U(W) = (W)°°. The probability of a 


summer drought is 0.30, while the probability of summer rain is 0.70. 


a) Present the appropriate calculations for each alternative. (/5 Marks) 


b) Which of the three alternative investments should you choose? (5 Marks) 
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Question 2 (20 Marks) 


In Guyra, a farmer needs to decide the crop for next season. There are four possible crops she could 


grow in her land and three possible states of nature summarised in Table 1. 


Table 1. Payoff Table for Different Crops (Payoff Expressed in AUD per acre). 


States of nature 


Dry Mild Wet 
Alternative 1 — Tomato 600 200 -300 
Alternative 2 — Barley 200 300 -200 
Alternative 3 — Corn 300 200 -100 
Alternative 4 — Lettuce -200 100 200 


Indicate the alternative crop preferred using: 


a) 
b) 
c) 
d) 


Maximin criteria. (5 Marks) 
Maximax criteria. (5 Marks) 
Minimax regret criteria. (5 Marks) 


Hurtwitz alpha criteria (use 0% = 0.3). (5 Marks) 
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Question 3 (20 Marks) 


Tamara Stuart has an expected utility function, E(U), that looks like: 


E(U) = E(Log1o(income)) 


where income is measured in dollars. She expects the following income distribution: 


b) 


Cc) 


d) 


Table 2. Tamara’s Income, Probability and Expected Utility. 


Probability Income Logio(income) 
0.20 $20,000 4.30 
0.30 $30,000 4.48 
0.50 $40,000 4.60 


What is Tamara’s certainty equivalent income? How is certainty equivalent interpreted in this 


context? Note: check the required value (antilog base 10) in Table Appendix 2 (5 Marks) 


What is Tamara’s risk premium associated with this income distribution? How do you 


interpret it? (3 Marks) 


How much would a “fair” price be for an insurance policy that placed a “floor” of $30,000 if 


the insurer has overheads of $1,000? (3 Marks) 


Would Tamara be interested in this insurance policy? Why? (9 Marks) 
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Question 4 (20 Marks) 


A wheat farmer decides to buy a Ist January put option the Ist September to hedge her 1,000 bushels 
production expected from 70 acres. The local spot price is $7.00 per bushel, while the strike price is 
$7.20 per bushel and the put option premium paid is $0.20/bushel. Prepare the hedging tables with the 


steps of the hedge including her net hedged position for: 


a) | Scenario 1: By 1st December the spot price per wheat bushel increases to $7.50. (8 Marks) 
b) — Scenario 2: By 1st December, the spot price per wheat bushel decreases to $6.70. (8 Marks) 


c) Present a graph of the hedge position for the wheat farmer holding this put option. (4 Marks) 


Question 5 (20 Marks) 


An Australian importer has bought items valued in USD10,000,000 and has to pay for them in 120 
days. 


a) Explain the risk the Australian importer faces and the alternatives this company has to hedge the 
transaction (5 Marks) 

b) — If one Australian dollar is currently buying 0.8 USD, the Australian interest rate is 6%, while the 
American interest rate is 4%, what is the forward rate in the case of the Australian importer who 
will pay in 120 days using USD as the base currency? (5 Marks) 

c) | What is the forward margin in this situation? (5 Marks) 

d) Inthe case the importer could buy a foreign currency call option with a strike exchange rate 
AUD/USD 1.30 and a premium of 2.0% of the AUD amount. Which would be the effective 


exchange rate if in 120 days the exchange rate is AUD/USD 1.35? (5 Marks) 
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Formulae 


Expected Money Value (EMV): 
EMV(A)) = p101; + p202; HF pnOni = yo 0: 
j=l 


where p; (j=1 to n) are the probabilities associated with different outcomes and Oji are the outcomes 


associated with state of nature 7 for strategy 7. 
Standard Deviation (SD): 

o = VP,[X, — EQOF + P.[X2 — EQ + + PlXn — EOOP 
Expected Utility Under Risk: 


E[U] = piE[U(Op))]+p2E[U(O2]+...+pnE[U(O,)] 


Safety-First Ratio: SFRatio , = E(R)= Ron 
Quadratic utility function: EU) =a+bE(a2)—cE(2y’ 

First derivative is: U'=b-2cE(z) 

Second derivative is: U"=—2c¢ 

Coefficient of Absolute Risk Aversion (R’): R’=- - 
Coefficient of Relative Risk Aversion (R**): R” =E(2)R" 


Quadratic formula (if ax’ + bx + c = 0), then: 


= —b+vb* —4ac 


2a 


Xx 


RP = EMV -ce. 


The utility function to be maximised with insurance is: 


E(U) = pU(W - L - xq + gq) + (1 —p)U(W - xq) 
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Then, for a quadratic utility function E(U) =a+bE(z)+cE(z)’, it becomes: 
p {a+ b(W-L-xq + q)—cW-L-xq + q)} + (1-p) {a+ DW xq) —cW-xqy} 


Forward Exchange Contracts (FEC) specify a particular Forward Rate used to hedge as follow: 


1+TJ, its 
Forward Rate = spot rate x ___ 365. 


where J; is interest rate of terms currency, J; is interest rate of base currency and d is number of days 


in the transaction period. 


Forward Margin = Spot Rate — Forward Rate. 
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Table Appendix 1 
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Entry represents area under the cumulative standardized normal distribution from 


The Cumulative Standardized Normal Distribution 
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Table Appendix 2: Log;) Values 


Logio(income) Income Logio(income) Income 
4.30 19,953 4.50 31,623 
4.31 20,417 4.51 32,359 
4.32 20,893 4.52 33,113 
4.33 21,380 4.53 33,884 
4.34 21,878 4.54 34,674 
4.35 22,387 4.55 35,481 
4.36 22,909 4.56 36,308 
4.37 23,442 4.57 37,154 
4.38 23,988 4.58 38,019 
4.39 24,547 4.59 38,905 
4.40 25,119 4.60 39,811 
4.41 25,704 4.61 40,738 
4.42 26,303 4.62 41,687 
4.43 26,915 4.63 42,658 
4.44 27,542 4.64 43,652 
4.45 28,184 4.65 44,668 
4.46 28,840 4.66 45,709 
4.47 29,512 4.67 46,774 
4.48 30,200 4.68 47,863 
4.49 30,903 4.69 48,978 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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